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OPTIMIZATION: SHIFTING THE CURVE AND SHAPING THE CURVE

Shifting the Curve Shaping the Curve
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SOCIETY NEEDS CONCRETE…
AND

CONCRETE NEEDS SOCIETY!!
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OPTIMIZING CLINKER

 Increased use of decarbonated/pre-calcined raw materials like slag

 Efficiency gains

 Fuel switching/fuel substitution/renewables

 Transformative fuels and technologies: H2, plasma heating, oxyfuel/oxy-
calcination, electric calcination…

 CCUS: solvents, sorbents, membranes, algae…



CCUS



Infrastructure Needs





OPTIMIZING CEMENT

U.S. CEMENT INDUSTRY CONTRIBUTION TO GLOBAL GHG = 0.17% CO2EQ

U.S. CEMENT INDUSTRY CONTRIBUTION TO U.S. GHG = 1.25% CO2EQ

 Appropriate clinker to cement ratio

 Increased use of non-gypsum additions

 Flexibility in standards and specifications: P2P

 Universal acceptance/adoption of PLCs

 New cements

 Zero emissions manufacturing & transportation



OPTIMIZING CONCRETE

 Improvements in mix design

 Increasing supplementary cementitious materials like slag, fly ash, silica 
fume, and other additives

 Reduced concrete plant energy consumption/reduced concrete delivery 
energy consumption

 Breakthrough technologies



IMPROVEMENTS IN MIX DESIGNS

 Shift from prescriptive to performance-based specifications

 Shift from prescriptive-based pre-qualification testing to performance-based 
standards

 Incentivizing innovation instead of institutionalizing inertia

 Accelerating the adoption of proven solutions

 Performance-engineered mixtures (PEM)
 Leverage developments in concrete testing technologies to better predict long-term performance

 AI to design the right mix using the right materials for the right application to 
achieve the right performance



OPTIMIZING CONSTRUCTION

 Optimization in each phase of construction:

 Design: 3D modeling, virtual reality design, etc.

 Construction: zero waste, sequencing, scheduling, zero emission 

delivery and materials handling

 Use: Focus on appropriate use of EPDs and LCCAs

 End-of-life: Recognizing concrete as a carbon sink



7 INNOVATIONS THAT WILL CHANGE CONSTRUCTION AS WE KNOW IT

GRACE ELLISSEPTEMBER 24, 2020 HTTPS://CONSTRUCTIONBLOG.AUTODESK.COM/CONSTRUCTION-INNOVATIONS/

1. AI for Construction Workflows

2. Resource and Workforce Management Software

3. The Next Wave of 3D Printing

4. AR + VR = Immersive Reality

5. Predictive Analytics and Machine Learning

6. Digital Twins

7. Truly Connected Construction



The Impact of High-Performance Buildings, U.S. General Services Administration, June 2018



Carbonation
Concrete as a Carbon Sink



CONCRETE AS A CARBON SINK: THE SCIENCE



THE BIG TEN



SOCIETY NEEDS CONCRETE…
AND

CONCRETE NEEDS SOCIETY!!
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